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Abstract 
The conception of a training program is presented which aims at fostering information literacy of German psychology students. The program 
will use a blended learning approach and will be adapted to the level of students' information literacy and psychological expertise. In a pilot 
study, meaningful differences on these variables were found between first-year students (n = 22), advanced students (n = 21), and PhD 
students (n = 21). In an additional information search task, first-year and advanced students tended to use different sources of information. 
However, these differences did not result in differential performance on the task. 
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1. Introduction 
Searching for scientific information is one of the most important tasks of (future) scientists. However, previous research has 
demonstrated that novices (i.e. people with little expertise in information seeking) experience a number of difficulties in 
determining their information needs, searching for information in adequate sources, finding relevant publications, and 
evaluating their quality. Novices' strategies to access and retrieve information are often inefficient. Their knowledge of 
relevant information systems is limited (Chu & Law, 2008), they use a narrower, simpler, and less complex repertoire of 
information seeking strategies than experts, and they are not able to use help systems like thesauri in an appropriate manner 
(Sihvonen & Vakkari, 2004). In addition, they are less likely to persist with searches and reformulate their queries if an initial 
search does not produce useful results (Hoelscher & Strube, 2000). Further longitudinal research has demonstrated that 
adequate search skills do not increase merely by length of experience (Warwick, Rimmer, Blandford, Gow, & Buchanan, 
2009).  
With regard to digital sources available, professional information sources which are developed by scientific institutions (e.g. 
discipline-specific databases) may be contrasted with popular commercial tools (e.g. web search engines). While almost every 
(future) scientist looking for information is familiar with Google and, probably, Google scholar, scientific databases are less 
prominent, even among experienced scientists. This poses a problem because search engines have been criticized for the lack 
of transparency of their criteria for selecting and weighting information and for their insufficient, in some areas even declining, 
coverage of the traditional scientific literature (Larson & von Ins, 2010).  
Thus, training of information literacy seems to be essential to ensure the quality of scientific work. (Future) scientists have 
to be familiarized with the structure of and the possibilities inherent in databases. Specifically, they have to be supported in 
determining their information needs, formulating search requests, and evaluating the publications retrieved by these searches. 
The aim of the ongoing research project „Blended Learning of Information Literacy” (BLInk) is to develop and evaluate a 
curriculum and learning environment to enhance these aspects of information literacy in students and (young) scientists.  
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2. Basic principles of the “Blended Learning of Information Literacy” project 
The conception of the project is based on four principles: (1) domain specificity, (2) multimodality, (3) personal 
involvement, and (4) adaptation to levels of competencies prior to training. 
(1) Domain specificity: Information literacy instruction frequently aimed at improving web-searching skills and, thus, has 
not been designed specifically for students from a specific discipline. However, teaching participants to use scientific databases 
in an appropriate way requires a discipline-specific approach. Thus, the program will be developed for students and (young) 
scientists of psychology and related disciplines, for example, medicine, biology, educational sciences, and sociology. A special 
focus will be placed on teaching participants to make efficient use of PSYNDEXplus, a database which documents scientific 
psychological publications from the German-speaking countries. Structure and search options of this database are compatible 
with those of PsycINFO, an international database edited by the American Psychological Association (APA). Thus, a transfer 
of search and retrieval strategies (including the handling of the dataset surface) to other databases is expected. 
 (2) Multimodality: Pure e-learning conceptions offer a number of advantages, e.g., high temporal and situational flexibility 
of learning, self-paced exercises, low cost, and high efficiency. However, they put high demands on self-regulatory abilities of 
users and suffer from high dropout rates. Therefore, the program will use a “blended learning” approach (Bonk & Graham, 
2006) that combines multiple delivery media. E-learning exercises (self-paced tutorials and examinations which are 
accompanied by peer feedback) will be complemented with classroom-based instruction and discussions. 
(3) Personal involvement: Petty and Cacioppo (1979) first suggested that if the personal relevance or importance of an issue 
under consideration is increased, people are motivated to process information about the issue more thoroughly. Thus, to 
maximize involvement of participants, they will be given the opportunity to work on information problems of personal 
relevance or of importance to their ongoing scientific work (learning on demand; Grasmück & Bachmann, 2009). 
(4) Adaptation to levels of competencies prior to training: Based on the assumption of twofold aptitude-treatment 
interactions, we assume that teaching methods and contents should be adapted to not only to the learners’ information literacy, 
but also to his/her domain-specific knowledge prior to training (competency-based instruction). The importance of domain-
specific knowledge was demonstrated by Hoelscher and Strube (2000) in a study on web searches. They found that domain 
knowledge helped participants to improve their searches, for example, they selected query terms that were more likely to 
produce a set of results of useful size and quality. Information literacy has to be assessed domain-specifically, that is, with 
regards to the use of information technology in the field of psychology. For the assessment of discipline-specific knowledge, 
objective proxy measures (e.g. duration of study, grades, academic degree) may be used. However, there are considerable 
differences between individuals with the same level of formal qualification. Thus, tests of basic psychological knowledge 
should complement these “hard” data to allow for a more precise adaptation of the program.  
The issue of measuring prior domain-specific knowledge and information literacy was addressed in a pilot study within the 
project, and the findings are reported here. 
3. Pilot Study 
3.1. Aims and hypotheses 
The aim of the pilot study was to develop measures of information literacy and psychological knowledge and to probe these 
measures in groups of students with different durations of study. We hypothesized that advanced students would score higher 
on both measures. In addition, we observed the students' behavior on a set of standardized information search tasks and 
recorded the log files of their searches. We assumed that advanced students would be more successful in performing the tasks. 
3.2. Methods 
3.2.1. Sample 
Three groups of psychology students (N = 64) participated in the study: first-year students (n = 22, M = 21.77 years; 77% 
female), advanced students (in their third and fourth year; n = 21, M = 23.90 years, 86% female), and PhD students (n = 21, M 
= 28.48 years, 71% female). All participants were paid € 20 for their participation. 
3.2.2. Measures 
All participants completed an information literacy test and a test of psychological knowledge, both presented in a paper-
and-pencil format. The information literacy test consisted of k = 35 multiple-choice items with three alternatives. Several items 
were taken from existing tests of information literacy (Noe & Bishop, 2005; Ondrusek, Dent, Bonadie-Joseph, & Williams, 
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2005). The others were developed by our research group. For each item, at least one of the alternatives was true and had to be 
marked. For each alternative that was marked or omitted correctly, a score of 0.33 was given. Thus, the score for each item 
varied between 0 und 1. Two scales with satisfactory psychometric properties emerged from exploratory factor analysis and 
reliability analyses: “Searching for information” (k = 14, Cronbach's alpha = .73) and “Evaluating information” (k = 8, 
Cronbach's alpha = .73). Participants’ score on both scales was computed as the mean value of the items. 
The test of psychological knowledge contained k = 25 items with varying response format (multiple-choice, sentence 
completion, open-ended format). The items were developed to measure knowledge of psychological “core concepts” (Proctor 
& Williams, 2006; Griggs, Bujak-Johnson, & Proctor, 2004). Core concepts were selected from several domains of psychology 
which are included in the curriculum of German psychology students (e.g., general psychology, clinical psychology, 
psychological methodology). For each item that was answered correctly, a score of 1 was given. Elimination of four items with 
very low item-total correlations lead to a reliable 21-item test with Cronbach's alpha = .86. Again, the total score was 
computed as the mean value of these 21 items. 
Finally, the first-year students and advanced students worked on a set of three information search tasks. They were 
instructed to find a) three meta-analyses on the predictive validity of assessment centers, (b) a book or a book chapter giving an 
overview of the assessment center technique, and (c) a recent empirical study reporting on an assessment center with a sample 
of business students. The results of the searches were coded according to their quality. Coding was based on a sample solution 
which was provided by two experts (scientists with long-term experience in information searching). The range of possible 
scores was 0 to 15. 
3.2.3. Procedure 
First, all participants completed the paper-and-pencil measures. Following the knowledge tests, only the first-year and 
advanced students worked on the information search tasks; the PhD students were not included in this part of the study because 
of time constraints. Students had access to a computer allowing for searches on the WWW, including the university library's 
website which provided access to the psychological databases PSYNDEXplus and PsycINFO, hosted by OVID Silver Platter®. 
Participants were given 30 minutes to complete the three tasks and to copy their search results into a Microsoft Word 
document. The log files of their searches were recorded by FiddlerCap, a tool which captures web traffic logs. Search protocols 
were coded by the type of information sources that were used (e.g., web search engines, scientific databases). 
3.3. Results 
Group means and standard deviations of all measures are given in Table 1. Means were compared by univariate analysis of 
variance (ANOVA), followed by Bonferroni-adjusted post hoc comparisons. As hypothesized, the groups differed with respect 
to their level of psychological knowledge as well as their knowledge about searching and evaluating scientific information. 
According to post hoc comparisons, advanced students scored higher on the test of psychological knowledge and the scale 
„Searching for information” than first-year students. On the scale „Evaluating information”, there were no differences between 
these groups. PhD students achieved higher mean scores on all measures than both other groups.  
Scores on the information search tasks did not differ between first-year and advanced students, F < 1. Both groups, 
however, achieved scores well below the maximum score of 15. This indicates that most students experienced substantial 
difficulties when trying to perform effective searches.  
 






PhD students ANOVA 
Psychological Knowledge (Range: 0-1) 0.47 (0.12)a 0.70 (0.10)b 0.80 (0.11)c F = 56.91, df 2/61, p < .001 
Information Literacy Test     
„Searching for information” (Range: 0-1) 0.59 (0.11) a 0.68 (0.09)b 0.80 (0.07)c F = 27.10, df 2/61, p < .001 
„Evaluating information” (Range: 0-1) 0.47 (0.13) a 0.53 (0.13)a 0.74 (0.11)b F = 28.29, df 2/61, p < .001 
Information Search Task (Range: 0-15) 6.38 (2.96)    6.84 (2.39) --- F < 1 
Note: Means with different superscripts a, b, c are significantly different from each other at p < .05. 
 
Analyses of the log files revealed that most students preferred commercial web search engines (Google, Google Scholar) 
over scientific psychological databases hosted by OVID (PSYNDEXplus, PsycINFO). There was a marginally significant 
association between duration of study and the use of scientific databases (χ2 = 3.64, df 1, p = .06): While only 5 of 21 first-year 
students made systematic use of the databases, 11 of 21 advanced students did so. However, use of the databases did not 
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improve the overall quality of search results: When we compared the total scores on the information search tasks between 
students that searched the databases (n = 16) and those who restricted their searches to web search engines (n = 25), no 
significant difference emerged, t < 1.  
4. Discussion 
The new tests of psychological knowledge and information literacy were able to differentiate between students with 
different duration of study. Thus, they appear to be suitable for the assessment of knowledge prior to training. The information 
search tasks revealed that even advanced students do not use professional databases in a systematic way. Instead, they prefer 
commercial web search engines which are easily accessible. While advanced students tended to search databases more 
frequently than beginning students, their higher level of psychological knowledge did not correspond with achievement on the 
search tasks. In addition, although advanced students revealed more knowledge about searching information in the information 
literacy test, there were no differences in effectiveness of searches between first-year and advanced students.  
One explanation for this pattern of results is that the search tasks were too simple to reveal the advantages of databases. 
These advantages might only become evident in more complex search tasks which require a combination of multiple search 
steps. However, overall quality of results was low, indicating that most students were not able to solve these relatively well-
structured search problems. Another explanation is that advanced students have already gained some basic knowledge about 
the databases and have used them in our study, possibly just to conform to the presumed expectations of the experimenters. Yet 
this knowledge has not been transformed into practical competence: Students are not familiar with the surface handling of 
these databases (e.g. using the thesaurus, imposing limits on publication year, language, etc.), and, thus, do not perform 
adequate searches. 
With regard to our blended learning approach, the results of the pilot study corroborated that first-year students as well as 
advanced students would profit from instruction about the adequate use of scientific databases. By working on several 
information search tasks, they should become familiar with the powerful search possibilities that are provided by those 
databases. In addition, standardized information search tasks varying in complexity should be developed which illustrate 
differences between the effectiveness and – particularly – the efficiency of information searches within scientific databases 
versus by commercial web engines.  
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